Mesangial matrix-activated monocytes express functional scavenger receptors and accumulate intracellular lipid.
Monocyte recruitment into the mesangium and foam cell formation are recognized features of glomerular injury. External signals encountered by infiltrating mononuclear cells may determine their behaviour and thereby potentially influence disease outcome. Having previously demonstrated that monocytes are activated by exposure to matrix secreted by mesangial cells, we set out to determine whether matrix activation of monocytes led to expression of a macrophage phenotype. THP-1 mononuclear cells were incubated for up to 120 h (5 days) with 500 microg/ml solublized matrix extracted from cultured human mesangial cells or with phorbol myristate ester (PMA-positive control) or albumin (negative control). Expression of peroxisome proliferator activated receptor-gamma (PPAR-gamma) and of scavenger receptors was used as a marker of monocyte to macrophage differentiation. The presence of functional scavenger receptors was examined by assessing cellular uptake of Dil-labelled acetylated (Ac)-LDL by flow cytometry. Matrix-mediated LDL oxidation was assessed using agarose gel electrophoresis to determine mobility shifts. Matrix activation was associated with an increase in the expression of PPAR-gamma, scavenger receptor-B (CD36) and scavenger receptor-A mRNA with a corresponding increase in PPAR-gamma protein. Matrix-activated cells incubated with Ac-LDL demonstrated foam cell formation, whilst incubation with Dil-labelled Ac-LDL led to an increase in mean fluorescence intensity of 373 +/- 34.8% (P < 0.005) as compared to albumin (100%) and PMA (423 +/- 55.8%) (P < 0.005). This could be inhibited by the addition of excess unlabelled ligand, suggesting specific involvement of scavenger receptors. Incubation of LDL with mesangial matrix in the absence of mesangial cells or monocytes led to enhanced electrophoretic mobility of the recovered lipoprotein on agarose gel, an effect that could be inhibited by the addition of anti-oxidants. Exposure to mesangial cell matrix induces expression of monocyte characteristics associated with a macrophage phenotype and promotes oxidation of LDL, thereby converting this lipoprotein to a scavenger receptor ligand. These observations may help to explain foam cell formation in the mesangium in the context of glomerular disease.